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(54) IMAGE FORMING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To facilitate replacement of a 
CCD by allowing the device to have three generating means, 
the first means of which generates a set pattern 
repetitively, the second means of which stops generation of 
the pattern for a specific period in addition to the operation 
of the first means and the third means of which is active 
only for a prescribed period from the production of a trigger 
signal. 

SOLUTION: Relating to timing generating means to give a 
timing signal to a CCD and a signal processing section, the 
image forming device is provided with 1st generating means 
SGA1-13 that repetitively generate a set pattern, a 2nd 
generating means SGB1 that repetitively generates a set 
pattern and stops production of the pattern signal for a 
specific period only during one scanning, and 3rd generating 
means SGC1, 2 that are active only for a specific period set 
from a position of a trigger signal during one scanning. Thus, 
the timing signal is automatically generated without 
complicated processing through the use of an exclusive IC 
to generate the timing signal to be fed to each block for sequential image signal processing. 
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(1) Japanese Patent Application Laid-Open No. 10-304190 (1998) 
"IMAGE FORMING DEVICE'' 

The following is an English translation of an extract of the above application. 

The present invention provides an image forming device capable of performing 
high-speed image processing. Such image forming device can be obtained by facilitating 
the replacement of a CCD without making a new design by providing a timing generating 
circuit without the use of an exclusive IC and supplying a timing signal which is delayed in 
accordance with delay time of an input image signal and an output image signal, for each 
processing circuit. 
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(57D [gii^l] 

llSg«:«fiXL> CCDO!)S€ffe^{CSL/rSr«S:tf-€:?f 
©6 t^mXicCt^^ttho 




a. 

•p JU«:y;e«:«i^$ n S J: ^1 «c ^fiS O c <!: <!: ^ 

[0001] 
[0002] 

[ Se3fe©e5B ] ffifiCDli^JglS^S©^ < « . C C D ^ 
cCDStc^^i'Ani;^-^ i'. u-f ^-^ 
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1 3. ai 4i^Li3:ffibmmri>. comicfnt^ 

■r 5>y^4S51 0 3«. 5>d^i>i:fU-5f 1 0 
3a. »fflIC103b. ^>^M.ai>y{7 T'-d'^ 
^'<'>1 0 3 c^*'?,^$*i. K*aX«5SilSB©CC 

[0003]5fe-r. CCDl<om^'>-k}^<C^^S.>if 

^giJi 0 3*i?,titi4-re.#/c2a®oD->7 hi'o-^ 

i'ii^- Kt-^ (<l>ll.<t«12. «t)21.«J>22)*s^ 

^htiio CCD ii>^fb<DmMt2mm<DJ^vy rm^ 

2a-l. 2 a -2CCj:-9TSI-&Sn. T:^oi'v;l/9^ 
T'Ui'lf 2 b- 1 . 2b-2tC^f'f 5>i/^aSiJl 03 
*56*7-fe:> (CLMP) y- Ht#«:^A 

sctccjroTCCD 1 jjj-eti -en© 5-^ 5 > 

r*tli<i:L/-Ct,^5-feJKt#/cW5:ga{cex.S. CCD 
l*»6©<l-^lt. S6K:-''<vPr(sIK2c- 1. 2c- 
2CCj:-5-CS^$n. ^r-^ SVi'S^glJl 0 3*»e.t>-> 
7';i'i;n-^i' (SHCK 1 . S HCK2) 

(S&H) llK2d- 1. 2d-2«: 
ex6*X. yH,»-CSa«Jflf#S^ (GCA) 151K2 e- 
1. 2 e - 2fcea$n'5>o •^)\,^-:fVvtf7. 
(MPX) I1SS2 f (C-^jL'^TT'u-^i?;^ (MPX) y- 
l- P> n 2 ^gEO^^*s 1 JfiSttcSt^S A 

D^^K2 g{C«*g$n«)3!)5. cnoc#;?.p.nsAD 
3>M--ijy- hfi-^ (ADCK) CCS-^OiTf^i^^JU 

^sn/cm. =fv^t>'avi> (LH> y- 

^e.nfc^--'?- (LATCH) 11882 h(Cj:-3rM«fiij 
[0004] 

J;^(c5fW5>yp^*U-if 1 03{cJ;oT. m 
«. SHCKI. SHCK2. MPX. ADCK. LH 

^^sa©i''f 5>yffi^?:^o-ci»/c. Tftto^. 
*ttciit,^s®i'-/ 5>y^#Ai. ccDStc^^y 

p>ntec c D (cis-r s i ^ «c ii £ > imfa-f^mm^rs 

©te'iJ^tcife i;-cccD*BS50 #x.fcti^ec ttir s > 
so if^^O^m I C fcSf/c«cS5lO<^W.SCC DJC^to-t* 
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[0005] S<i^j2iS:^P y i'HtCfeWSil^ 
[00061 

m^Sfc^-r ^ -f 5 > i^m^=&Bi-r f s > 
ifs. »3jt^3ia«i©swi. friB^*^ 1 tais©^ so 
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n. c©if-r s^i'fi-^ASiSSa^^orv- 
^IBtctet^r. $€>(cf(fa4f-f 5>d/^#IS3{>«. mi 

[0007] 

ii!^m 1 if 1 ©s?«w . c c D-^ffl^sassetc * 

s nte^ - > 0 ji t 5®-©^^#|g i . 

©!|$!^P^©^^>'-«*->(i-^**<?ih-r-2.^-©^ 

!^S!|g|©*r i' 7^ ^ mist & 2.mH©^^^^@i * 
(i^S<J;^K:«fi2U/c©-c. ->er>->+;i,tciiil^ft-^^Ki 

^^^tiCttfiol^ttSi^. It5}as2©^?a«, fir 

^tiiJltS. it3j?^3©^?9Si, luga»5lssi©J:^tc:m 
fissn/ciia^jgfissg§©^?§ec*sut:. Mia^t^Kia?^ 
S©S«iS^«««:A:^iSSi^^t ta:^®^^!-^ <b©2 

ft-^j&ii^- -jr > 1- jKc^ass n-sa*ia^^K:*j- u -c 

AiliCCSjii L/ f -I" 5 > i/^^^g:*^ 

mm^oy^mx. ttriait:*:SioJ:'5«:fij^snfcgi 
[0008] 

[^?g©j|*S©?i5®] felT, @^L//c^©J^.««c«-:J 



5 

O^m^AUv yf- (LATCH) 4ati^7 b \^V>7. 
^ <SR) 4 b (b«:(i^T*JO. -e^D^^v y ^4 aii 
t"-^ (DATA) ft-^A*^^D I 0-D I 7tcA:b 
SnfcgjS-r- ^ ^ ci ^ ^ft-^C KCDSl-^ ±ds 0 X 

i;^cct:fff#L. DO0'-DO7ccm:^5-r^o s^:? 

(SR) 4b«. D0-'D7&CA:^J$n/t>'^• 

(CK) m^O^±%hi^^:^viyn^'^y 
(SD) iLrai;^-r5>i^:7 
vy^^-ci^^^ ^t-':f)\^ {E^) m^kt. ctiffi 
"H" CD^->7 b^^y^ (CK) 7&^W55!ii>5:0. 

r-sctccjc^r^tcD 1 o-D I 7(cs>£sn/c^^^ 
->;&5. sx-r^hi^n-y^ (CK) ft-^cci-^Ti/Ur;!/ 
oft^^^ft s n L D <^^»! c t tcs 0 il u Hi;^ ^ n 

[0 00 9] 02iim— CD^gil5CD[nm0J:&^L. 

V'J-^T^'r^n^:?* (D-FF 1) 5a©DA:?Jffi^^51' 
a5;{p6<D h 'J:^m-^«:A:^JU. a ^ (C K) A;f3^ 

FF 1 ) 5 a<Dffe. *?»i?>^ (CUNT) 5b. =i>^>- 
U-i^; (COMP) 5 etc4>A^:J$nSo Bdi>(^y'J 
c^T'^'n-^ys aCDUJ:^Q«. DA^JJ^^i^n^^ (C 
K) <D:iL-h±f)^^:J^y^^^'yy^^ti^Uy {; (CK) 

tfOi^^SbCD^VT (CD A:^iffi^-tcA:^3 

n^xhStC. g&Sli (AND) 5dCDA:^ffi^A6CfcS 
i^Sn. Qffl:^7!i5 "L" CDra;^7'?>:$'5b(D*'5>hffl 
;{^0 0H<b/<C-6. i7^Zy^5h<O^Vr (CL) 

(CK) A:^J^T-CCA:^5ti/cS»i7D-:;^?:y7'?>h 
rSo ;57'^>5' 5 b<D/7r>> hfii"C$)SQO-'Q7(3:=i 

(i^v^ (LATCH) 5 cCDD I O-'D I TtCA^^S 
^-v^^n-.r5^ (LHCK 1 ) (Diti^ijWD xtri/ 

r^f^sn, DO0^DO7tcffl:tjsn?>. coasts 

tl/c 7^- 5^ > ^ ^* U' - 5 e <7) ^ -'f5<OXti tcgi^ 
ig^fii^ U ^ A^C KlCW^^tlfcW^^ Oy^ 
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-aai:^EQS: "L" tn. ZJ^/^i^-^beCDOatf 
EQ\tiJOl^^bb<DENm^(>cm^^nx*s^. EQ 
3&i "L" <!:;S'5t^'5>*5b«;t7'5>h?:f?±U. tf 

CLft^^ -L" ttji^ttf'^lyhmtfiOOHttj: 

^5 eCDEQaj:tJ» "H" ti^ho 
[00 111 EQm:^«. MJC^^ (AND) 5dO 

10 *)^-:^coA*^^Bcc4>^sn-c*559. D^>(yy 

5 b ^5 > F gate L-OCp ibSSfii^ -Ctj^^hLtc 
a. ^X<O«mi'Civi7<DiAi&±3&S0x^:»t^-CEQt±i:tf;:>^ 

JiOtM^frc J: o r^&P;SP^A;b $ Hfc h V tfm^(0&M 

itc. I)^^':fy^)v-:fyuv':f{D'FF2) 5 
gr « D^^cc A;^ S n-csm ^ n V ^7 C K -CS^ ? nfc 

20 t)l^. ^mms d<Dmi:tD^^>^y V y^yuy':f5 

s<Dmtit^mm}Wimm (exor) (^cjz^xmom 

[00 1 2] 03 ii. ^^^tCjcJl^rfi&ffl-r-S^HCD^ 
Oyy" (D-FF) 6a«, DA^^tCA:^Snfcfi 

^^^viv^ (CK) r<s^L. S:^«i^a3:^^Q7J^^6 

30 mtiir^^ tfc. (OR) 6h<DtiJ:tfY<bD^-^ 

•:/y U a 7^6 a (DBti Q i S:SffteB*Ji&S«] ( E. 
XOR) 6 iiiffOX9^mmtlS\Gm^^UXti!tt}t 
5o (LATCH 1) 6d«. S^PS&fii[S-$^ 

^ (CUNTl) 6btCA:^2n-5>i?yT (CLR) ft 
"H" ^rj:-^fciiLSfJ^ibV$>^. m^^OvlPktti 
'^^^ (CUNTl) 6b<bn>/Sb-^ (COMP 

1) sc^^ji^ti^^tiy^ (CK) -c^-So 3fe-r. 

*^>^6 bCDA:tlCLR3&« "L" OB#tS:^ '^7 > t$f 6 b 
40 (D:^^l^hm^tOOHtfj:^. 'X(D^a^y (CK) (D 
iL-f5>±ffi^:Ly i^Vziy^^ly-^ (COMP 1 ) 6 cr 
(D-^mttEQiit "H" ttJi^iJ'!?>^ (CUNT2) 
6 eCD:^'?>hfiifcOOHtJ&:0. j^Oi^Uy^ (C 
K) Jl?r>?-Cr3>>'^'U-^ (C0MP2) 6 fOEQUi 

[0013] CCDiXBVkttfOly^ (CUNT 1 ) 6 b 
ttfOy-^ (CUNT2) 6e<i:t3:^'?>hpltem?l 
Xici$>^f)K ^^CDCLRA^/ri "H" Xh^OXtj^ 
>hfii6iO OHCDStr^D. COii^OsiSftl (O 
50 R) ShCOmMt ''H" -r^?). JFKt3^^^^ (CUN 
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Tl ) 6b<DCLR*i **L" tUht^nv^ (CK) 

UNTl) 6b(D:^t70:^Ha:3S»5^^5^ (LATCHl ) 
6dC[>^fiit^L/<&o/c;X©^0:7^ (CK) ©ti: 
ii±;&iOX7t?-C3>^^*^-5' (COMPl) 6cOE 
Q(i •'L" <b3^*):^'5>dr (CUNTl) 6b(i:^'>> 
h^f^itT-So RB#CC:^70>^ (CUNT2) 6 

eCOCLT^r^ "l" trjihtc^tt^yi^^ (CUNT2) 6 

ib&^fi] (OR) 6hCDA:fjii^:)7i«> "L** "C^S 

[0014]^XtC. (CUNT2) Se(DtfO 

i^htm^'yv^ (LATCH 2) 6s<o^mtmu 

<r^->tOX<0^'Piv ^ (CK) O^^i^^OX'^.^^'Cn 
>ySU-d^ (C0MP2) 6 f CD-Sfett^EQit "H" 
<b&0^'j7>^f (CUNT2) ^ eUio^l^V^^itir 

C<Dt^^mm (OR) 6h©ffl:^ti "H" ite 
5o rrj:t>-t5. (OR) 6h(Dtti:^«7'?5^ (L 

ATCH 1 ) 6 d^COW^MmfJ^hy-^"^ (LATCH 
2) 6&--(D^S{i^-C --L" ttj:^m^:^^^'rh. 
i^. gfftkWI&SfO (EXOR) 6 iiC<fc-^'CJgS- ^^S 

[0015]S4t3:. 012 CC^0/cSe*(Dia^5Bfi£SI 

(CKG) 1 a&3:. P L Li§iffi^fflf&lIISr« 

SGA 1 - 1 3^JS 1 tC^U/c^— ©^SP4 (ENCD 
et4?&^ENBifcorfe^rtS|5t:'Si£2-ti"CC^^) . S 

GB niS2cc^L/cm-o[>^^gj5r&o. sgci 

(CKG) 1 a-^.OA;bfi-^F P 1 XtiH^^ifeR m 

zjom^u 5 -^cDA:tKi-^ SYNC {t^^mum^. 
u^^-r'S/c^?)CDl^S7'-^?tD>'^'x. lhai-^lha 

1 3tJS>^ SGA 1 — SGA 1 3(C*tl£;U/c7 7^^P 
(LHCK) . LHBl ISO'LHB 1 2«ll— O 
m^US^O'yv^iPVLv^ (l.WCK\. LHCK 
2) . LHC 1 1-LHC 1 3tJ^HCD^^?B6CDSG 
Cl<D^-^^^7a7^7 (LHCK1-LHCK3> . L 
HC2 1-LHC2 3«^HC0^tSP6<DSGC2<D7 
7^i?D-^^ (LHCKl-LHCKS) "CA^o 
[00 16] S/c, >7a^.^S?x^U-i$? (CKG) 1 

FTRS/c«8 FTR«&^ 2fSSfc«8f&<DCCD^ 
ii^p-^^^^mSc. ^-<7>^gP50U3;^fi-^4>TG« 
CCD(D^my-h ^^-y ^HCD^a56<OSGC 
l(Dffl:^(t-^0PB«CCD<?):t-7'-r>^ 
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Tjktm^. |^H<D^gfJ6cr)SGC20ai:^{i#CLM 

4>1 1SC;4>1 2<iCCD<D^-f 
{^imj^Z. 4)2 lSaf4>2 2tJCCD<D^t^>*JL'2 
ffiUS^i^P^i' lRC/2. ^lL2SCX<i>2LnJS^ 
CCD(0^i^>^;HSyf2fflIS^glSlli5'n'>^ 4> 
R 1 Si:;4> R 2 «S/7 C C DCD5^ + >*^H 2 fflD U 
-fev hy- f^^Pvi?. SHCK lRa^SHCK2KS 
^ !mM^^ >;^ ;H StCJ^ 2 WJf - > - ;W F p 
10 y^^. MPX«r:^Pi^"7;^^7'Ui7tfcD^g|i^Py 
ADCK(iAD3>>'<-5'©^i^a i^. LHtH 

fc^bfcmfS.h'^m'C^^o */c. ^/^•^-><^^*^ 

20 [00 17] ms{t.^^m<D^^m^m im^mz) 
ty^v V i^'yy^ (CLMP) hmntvy 

r^jl.;f>-;l'F (S&H) [El382d-1, 2d-2C0l^> 
:7';l.5^P-^^ ( SHCK K S HCK2) <:d;^*^ 

(DffiCCA:^ S n/c1f > P 5^ 57 T :^ P ^{f-^CDii 

(GCA) [El?S2 e- K 2e-2«:«*&T^. SWJ 
30 ?iiaMBlK2e-l. 2 e -2"Cfci1$tCi$?-f $>yfi^ 
tiit:^ t L U > * - Jl- F <i: Inllt &c T :^ P 

vji/^^uy i'x (MPX) iHlKZ f k:ttS&T€^. vjv 
^^u-^d?;^ (MPX) [11882 fXi>mm<rcm^ufc^ 

[ 0 0 1 8 ] s 5 tv^^<Dmi^mfmm<Dm^7r:rm i 

«fiS-C«, ±^L^/c<fc^«:^>r^>y^gP10 3?)^6 
fi-^JiSaS 2 tS? 5 > yfi^lS C L M P £ S 

HCKl. 20:>?^VS>Ki. i&OMPX. ADCK. R.a 

LHm^kt. fi^«iffigP2ccfci^r@ttw«:^-r^<t 
50 [0019106 {t:i^^m(^^ ^^mDi&ommm 
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(CKG) l±PLL^igitafg@SS-C«fi£b/c4iS 

B<b3^d:o-C:teDrtBB'Ci^UTl*5) . SGBli3:02 
{cinL//c^-0^§P5. SGC lRC/2«H3tc^b 
fc0H<D^Se6t:feD. mAt^r^^^^Jit. SGAl 

(CKG) \B.^<DK-nm^¥? \y^\tm%mm^. m 

ZJD^U 5 --<3[>A:^fi^ S Y N C«3E*2I5SI{1-^. 
* /c&gP'^©A:*77='- tS? D O- D 7 «>'^'t> - Jg 
U%*-r'2>/c26C[)S5Er-4'^D>^<X. LHA 1 --LHA 
1 0«S^ SGA l-SGA 1 Olcn^^l^fcvv^tPU 
(LHCK) . LHB 1 1 RO'LHB 1 2 {3:^— (D 
|^§IJ5-^C0^ (LHCK 1. LHCK 

2) . LHC 1 1-LHC 1 3 5±|^HO|^^SP6(DSG 
ClCD^r^'^i^Ov (LHCK 1-LHCK3) . L 
HC2 1-LHC2 3«mZ©^*2i56CDSGC2CD5 
«^5^i7n-yi7 (LHCKl-LHCKS) -C$>^»o 

[0020] i^u-y ^v^^^Mx-^ (CKG) 1 

aOtB^Jfi-^FTRJiCCDOltei^i'a*:. ^JiiglS, 2 
FTRS;^c«8 FTR«S>5? 2^l£/c«8{&(DCCDIi 
3M^ca ^^>>^?eS^. m~CD^Si55CDai:t^<i-^<l>TG« 
CCD<D^5Sy-hi7n^;^. ^ZO^gpecDSGC 

l<Dta;^fi^0PBtiCCDO:r:7"T'-f :^Jt'^^ 
^•Tfi-^. ^^CD^*gB6CDSGC2CDU:t;{t#CLM 

<I>1 1&0'4> 1 ZtiCCDO^-fVtOl/lfMSEill^a*:; 
i'lSLC/2. <t> 2 lRDf<J>2 2{3:CCDO^-f>^ol'2 
WteiM^J'n-^i^ IRO'2. <I>1 L2Ra^*2 L-UiS^ 
CCD<D^t'>*^^HR^2f!iJ#«^a^^n^ i^. 4) 
R 1 Sil^4>R 2 tiS^ CC DCD5=- -t- >:?oH S?y^2 {SJ U 
-b-^ hy- hi^n-y ^7. SHCK IRO^SHCK 2tiS 

9^^Wr> ^ 1- > ^ ;n sc; 2 (9Jif > T';!/ ^ a -7 ^7 r 

[0 02 1 ] a 1 0 (A) . (B) 04«:7f:L.fcll 
L/cfc<0-C*^« -rtjiioib. SI 0 (A) ■Ctt:fe*CD5i 
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^(c^L^^.^X'Xcrji^xi^h. 5fe-r. ^'7?- (LA 
TCH) @K2h<D^t^^^D7^ (LH) hfl^ 

or>^-{ ^>y3C^^sn^ (S 1) o 

[0 02 2] ^XiC. AD^^B2gCDADr3>y^--^ 
y-h (ADCK) fi-^<D^>f S>yd5i^S5n (S 
2) , -eCDPiStCcfcorLHm-^tADCKft-^^^y^f 

10 PX) IhI8S2 f (MPX) y-hfi 

MPX. ADCK. 
LHft-^^iH^^-Y S>yWK:@SSn^ (S3) , 
1f>:r;l/rh-;UK (S&H) 11^2 d - 2CDU -is v 
-Y^PUv^ (SHCK2) ^-^CD^-<5 >y:i?^5§SgS 
SHCK2, MPX, ADCK, teiO^LH©^ 
;&i5?^5>yWK:@S5n-5. (S4) o ^/c. ;^®(C-9- 
^T'Jl/^-JbK (S&H) [alK2d- KDU-fe-y hy- 
h^7n^:rtJ? (SHCKl) ^^(O^^^^^^tmm,^ 
n. SHCKl. SHCK2. MPX. ADCK. fccfc 
20 t>*LHfi-^7!ii^-^ S>y&^tC@SS<iS (S5) o 
[002 3] ^/c. SHSS^D^-f S>yi^Stc^/co 
010 (B) CDffilcff-^iSr^f 5>ypS4C7nLfc 

a^s/No^-f mo 
(B) w:*3i^r. $fe-rif7«|ffi<DS:ST«. 
|=f3te:&iC C D At* b r ^W!^^^^^®^^:*^!^;^ ^ 

t ^ffl^ ^ >r > ^ s / NffliSiim^ -r^. > <i: L ris^ 
( s 1 1 ) o s 3^ ^ ^ > y^is>ct^<Dfi^tco 

^U-^iUS, J'^^V^^J AXWtbX. S/N«:iiJ^ 

•r^ (s 1 2) o ^>y*M^w:^ur (8 1 

3) . S/N^SJ^O. ^/c. r-^^/^^->^^x.r 
S/NSraiJS-r-S* ( S 1 4 ) o 3 etc, ®J^UfcS/N 
(D*-e^ffl41^ttiL (S 1 5) . ^(omMi^nhti 
-5<i:^i^^^$>y^ffOCSST5 (SI 6) . 
[0024] 01 1 (A) . (B) . (C) , (D) \% 
SiJ^HS^^ (LATCHSP, ADCSB. MPXSP. S 
40 &HaJ) = >i^*^MO'CS/N?:S0jEU/c«^ 

stc-en-en (r) . (-f). (O) . (x) -c^d^c 

tmm^. COcfc^^^S/NcoSAffllT&^e^^f 5>y«: 

^-r-scitifeo^. $/c. 0 1 \^m\jicmr:\xo<z 

«c c Dfgtbft#<D >r 5 > y^^ef« 4>^L3t 
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